During a systematic survey, maternal carriage of Proteus mirabilis was found over a 25-day period in 18 pregnant women admitted to the delivery ward of our hospital maternity. Five neonates born to these mothers were found to be colonized with P. mirabilis. We report here on the use of DNA fingerprinting by the arbitrarily primed polymerase chain reaction technique (AP-PCR) for the epidemiological investigation of this sudden outbreak. This approach was compared with the analysis of restriction fragment length polymorphisms of ribosomal DNA regions (ribotyping). Results of the AP-PCR and of ribotyping were in complete agreement in showing the genetic unrelatedness of the isolates obtained from each mother. Moreover, the results showed mother-to-infant vertical transmission of P. mirabiis in the neonates. AP-PCR is a rapid and discriminative method which seems particularly well suited to the epidemiological study of P. mirabilis.
Proteus mirabilis is an uncommon etiologic organism for neonatal bacterial meningitis (15) . Neonatal meningitis caused by P. mirabilis is often accompanied by brain abscesses or ventriculitis and carries high mortality and morbidity rates. Identification of P. mirabilis relies upon phenotypic characteristics such as biochemical types, antimicrobial susceptibility profiles (6) , serotypes (7) , susceptibility to phage lysis (10) , production of and sensitivity to proticin, and Dienes types (7, 10) . Although these methods have provided useful information (13, 18) , they are tedious to perform and not without problems (10) .
Nosocomial outbreaks involving P. mirabilis have been reported infrequently (5, 6, 21) , probably because typing procedures to demonstrate transmission of this organism are either inadequate or unavailable (10) . To overcome the uncertainties associated with phenotypic assays, recent epidemiological studies of other species have emphasized the use of DNA-based methodologies.
During a systematic survey for the maternal carriage of Streptococcus agalactiae, we found 18 pregnant women to be colonized with P. mirabilis over a 25-day period in our maternity at the Hopital Robert Debre in Paris, France. Five neonates born to these mothers were found to be colonized with P. mirabilis. Because of the potential danger of P. mirabilis in newborns, an epidemiological investigation was undertaken. We report here on the use of DNA fingerprinting by the recently introduced arbitrarily primed polymerase chain reaction technique (AP-PCR) (23, 25) AP-PCR. Total P. mirabilis DNA was prepared by a method described previously (4) . The single PCR primer, used for the AP-PCR procedure (5'-TCACGATGCA-3'), was one of those proposed by Williams et al. (25) (25) . Amplification products were resolved by electrophoresis on a 2% agarose gel and detected by staining with ethidium bromide (2) . (Fig. 1A) , but identical patterns were found for all the strains isolated from a given mother-newborn pair (Fig. 1B) . The reference strain produced still another pattern. Eighteen different ribotypes were defined on the basis of the 18 rDNA RFLP patterns generated by HindIII (Fig. 2) . EcoRI was less discriminant, producing only 16 different patterns. Thus, distinct ribotypes were obtained for each strain from each woman. Identical ribotypes were found for the strains obtained from each newborn and its mother, demonstrating mother-to-infant vertical transmission for the twins and the three other neonates ( Table 1) .
Results of the two genotypic approaches were therefore in complete agreement in showing the genetic unrelatedness of all the strains obtained from the pregnant women and the vertical transmission of P. mirabilis from the mother of each colonized infant. DISCUSSION P. mirabilis is a rare but not exceptional organism of the vaginal flora. In our maternity, we usually found it in 1.9% of the vaginal cultures. It has been reported to be responsible 4 and 5, ear sample (strain 3NB1-1) and gastric aspirate (strain 3NB1-2) from twin 1 born to patient 3; lanes 6 and 7, ear (strain 3NB2-1) and umbilicus (strain 3NB2-2) samples from twin 2 born to patient 3; lane 8, vaginal sample from patient 4 (strain 4M); lanes 9 to 13, ear sample (strain 4NB-2), gastric aspirate (strain 4NB-1), umbilicus sample (strain 4NB-5), right eye sample (strain 4NB-3), and left eye sample (strain 4NB-4) from a neonate born to patient 4. Neonate strains 3NB2-2, 4NB-3, 4NB-4, and 4NB-5 were isolated 5 days after strains 3M and 4M from their respective mothers.
for 7% of cases of postpartum endometritis (16) . However, the sudden temporal clustering of cases of vaginal colonization with P. mirabilis has been a cause of alarm in our maternity. Indeed, the birth canal is considered the primary site where the neonate may acquire organisms and thus become colonized or infected. Infections caused by P. mirabilis are frequently complicated by brain abscesses with a poor outcome and high mortality rates (15 lanes 8 and 9, ear sample (strain 3NB1-1) and gastric aspirate (strain 3NB1-2) from twin 1 born to patient 3; lane 10, ear sample (strain 3NB2-1) from twin 2 born to patient 3. 21). However, some investigators, by testing isolates randomly, found the test unreliable (7, 10) . Typing methods based upon susceptibility to bacteriophage lysis or proticin production and sensitivity require availability of specific reagents. Recently, multilocus enzyme electrophoresis analysis has been used for the epidemiology of P. mirabilis (11) . However, this approach may be impractical in many clinical laboratories because the procedure is complex, labor-intensive, and time-consuming and it requires a considerable amount of standardization. Genetic analysis of plasmids is simple to perform and has often been used as an epidemiological tool. However, plasmid analysis with or without further characterization by restriction endonuclease cleavage has the obvious disadvantage of being limited to plasmidcontaining strains and by the fact that plasmids are unstable and transposable genetic elements.
We used genomic DNA fingerprinting by AP-PCR and ribotyping for the epidemiological evaluation of our P. mirabilis isolates. On the basis of phenotypic characteristics such as the biochemical profile and the susceptibility resistance pattern, our Ribotyping which uses labelled E. coli rRNA to probe the ubiquitous and polymorphic rDNA loci (9, 22) has acquired wide acceptance as a powerful epidemiological tool. To our knowledge, it has never been applied before to the study of P. mirabilis epidemiology. In our study, 18 ribotypes were obtained for the P. mirabilis strains isolated from 18 pregnant women, thus demonstrating that the high resolution power of ribotyping, which has been demonstrated in other species, also applies to this organism. We used a nonradioactive probing system which makes implementation of the technique readily possible in many laboratories. However, its use in routine clinical microbiology remains limited by the time needed for Southern blot analysis.
The AP-PCR method, recently and independently devised by Welsh and McClelland (23) and by Williams et al. (25) , is based on the amplification of random DNA segments with single primers of arbitrary nucleotide sequences. Like ribotyping, it is a method with general applicability and has previously been applied to the typing of several different organisms (1, 2, 8, 12, 14, 17, 24) . It has the advantages of simplicity and rapidity conferred by the PCR procedure. Thus, it might very well constitute an easier alternative to the now well-established ribotyping procedure. In this study, the resolution powers of AP-PCR and ribotyping were identical, since both generated the same number of different profiles. Use of only one primer was sufficient to obtain the desired level of discrimination, since strains for each mother produced a distinct profile. Others have shown that increasing the number of primers increases the discrimination of AP-PCR (8), just as increasing the number of restriction endonucleases increases the discrimination of ribotyping. Although the reproducibility and stability of AP-PCR are suggested by several reports (12, 14) , these issues have not been fully addressed yet. Here, the reproducibility of the method is clear from the results shown in Fig. 1B . Indeed, in this figure, lanes 3 to 7 and 8 to 13, which each correspond to a different mother-newborn pair, show a strict homogeneity of the patterns for each pair even though DNAs were independently prepared from strains isolated from different sites in the newborns. Similarly, a good indication of the stability of AP-PCR markers in vivo comes from the fact that some strains of the newborns were isolated 5 days after delivery, i.e., the date of isolation of the initial strains.
No potential cause of this sudden clustering of P. mirabilis maternal carriages has been identified yet. P. mirabilis is commonly present in the normal intestinal flora, which has been shown to be a source of extraintestinal infections (6, 7) . It is possible that in our patients some specific, but as-yetunidentified, cause has favored the movement of P. mirabilis from the intestinal tract to the vagina. This would account for the complete unrelatedness of the strains isolated from the pregnant women.
In conclusion, we find that AP-PCR is a rapid method which seems particularly well suited to the epidemiological study of P. mirabilis isolates.
